CLAIMS 

WHAT IS CLAIMED IS: 

l\ A system for generating a signal for communicating with a downhole assembly comprising: 
a transmitter for generating said signal in a flow of fluid being directed downhole; 
a control system for operating said transmitter without stopping said pumping; and 
a downhole receiver for receiving said signal and decoding said signal. 

2. The system of claim 1 wherein said downhole receiver comprises a flow meter or a pressure 
✓ ^ W sensor. 

10 

3. The system of claim 1 wherein said downhole receiver is a pressure while drilling tool. 

S 4. The system of claim 1 wherein said decoded signal is an instruction to the downhole 
; =J assembly. 
l| 

5. The system of claim 1 further comprising a downhole master controller for distributing said 
fQ decoded signal to a component of said downhole assembly. 

lU 6. The system of claim 1 wherein skid downhole receiver further comprises: 
2 j; a scheme for filtering said\ignal; and 

an algorithm for decoding sakl signal. 

7. The system of claim 6 wherein saidNalgorithm interprets one bit of information in a 
minimum of approximately two seconds. 

25 

8. The system of claim 6 wherein said algorithm fyrther performs an error-checking function. 

9. The system of claim 1 wherein said transmitter comprises: 

a flow control device being moveable beWen an open position and a closed 
30 position; said open position allowing a quantity of sara" fluid to flow through a bypass line; 

and ^ 
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\ a flow restrictor that sets said quantity. 

10. The system of claim 9 wherein said flow restrictor is changeable to adjust said quantity. 

5 11. The system of claim 9 wherein said flow restrictor is disposed in a manifold including a 
means for changing said floW restrictor to adjust said quantity. 

12. The system of claim 9 whWein said flow restrictor is disposed upstream of said flow control 
device. \ 

10 \ 

13. The system of claim 12 wherein said flow restrictor reflects pressure pulses generated by the 
flow control device. \ 

Ci 14. The system of claim 9 wherein said flow restrictor is a bit jet nozzle having an orifice 
1^ therethrough. \ 

^ 15. The system of claim 9 wherein said flow restrictor is formed of tungsten carbide. 

}ij 16. The system of claim 9 wherein said control syste\n moves said flow control device between 
2(J said open position and said closed position to generate saidVgnal. 

17. The system of claim 9 wherein said flow control devicafurther includes an actuator. 

18. The system of claim 9 wherein said transmitter further includes: 
25 a flow diverter; and \ 

a backpressure device. \ 

19. The system of claim 18 wherein said flow diverter is disposed between said flow restrictor 
and said flow control device. \ 

30 \ 

20. The system of claim 18 wherein said flow diverter is shaped to streamlfrie the flow. 
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22 . \, em o f » — - - , — downs,,. - - 

flow control device. 

therethrough. 

* i wherein said transmitter comprises: 

3 a first flow restrictor that kts said quantity; 

l d flow control dele havng an on and an off posH.cn; sard on P o 

control device is in the open position; and 

a second flow restrictor that sets sWrcentage. 

2 , ^^^^^^^^ 

first and second bypass lines simultaneously. \ 

^eensaidopenpos.t.ona.dsaidclosedposit.ontogenerat^dstgnal. 

27 . ^^-^2. — -^^V^ 1 ^^ 

valve. \ 

30 \ 
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between saidonp^ion and said off position. 

31 . The system of clamU wherein saidcontrol system comprises: 
a computer fo\inputting an instruction; and 

I II- loU. ta receiving - — fom - and 
operating saidtransmitterVgenerate said signal. 

^ r i • oi whpre i n saidVtrol system further comprises: 

5 generating said signal. 

I 34. The ,>*m of dam 33 v,here,n saui p,,un-^ art cempri-* 

2 ^ a pair of air valves; 

j a manual override manifold; and 

P air lines including quick connect fittings. 

35 . ^rfd-ml — erandsLontio.s^a.—ysafe. 
K 36 A s yStem ta g— g a - • - < feted d0Wnh0 ' e 

pumping of said fluid; \ 

meansforrestiictingAequantityoffluidbeingbypasseYd 

34 \ 
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Asvstemforco.mnunicatingwithadowr^oleassemblycomprismg: 

' a,— fo.gene^as^inanowofflu.d^di^downho.e-.s.a 

.s^ercompnsingaflowconuo.deviceandaflowresmcor; 

^ a con.ro. system for operating said transmitter without stoppmg the flutd tang 

- a dolle receiver for receiving sard sign, and decoding said sign,; said 
downhole receiveVomprising a pressure sensor. 

3, As vstemforse„a^ 

^^^^^^^^^^^ 

stopping said pump; and . 

apuiserforgeneratinganupWsignalwithinasecondfrequencyband, 

said fluid through said bypass line. 

■a w fAipncv band is between five and ten times 
40. The system of claim 38 wherein said first frequency 

lower than said second frequency band. 

a tubuiar member connected to said downhi assemb.v; sard tubuiar member 

a mud pump in fluid communication with said tubularmember; and 

a bypass line; \ 
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wheretn said mud pump —3., pumps a fluid along a now path into said 
tubuiVember.ttoughsaidannuiarflowarea.andbacKtosaidmudpump; 

, said bypass line diverts a portion of satd fluid to create a signal of pressure 
pulses tha\vel through said fluid along said flow path; and 

whereLddownholeassemWymcludesareceiverforreceivinganddecodtngsatd 



10 



lp 



42 . A system for teceiving \ decoding a pressure pulse sign, into an —on to a 

downhole assembly comprising: 

a receiver for receiving sW signal; and 
an algorithm for decoding)^ signal; said decoding comprising: 

filtering said signal to\enerate a filtered signal; 

cross-correlating said f Aered signal using a template waveform to generate a 

„ J signal; 

determining said instructionVom said processed signal; and 
performing an enror chec\.o ensure said instruction was properly 
determined. 



1 4 3. A system for teceiving and decoding a pressurise signal mto an mstnrction to a 

2(fi downhole assembly comprising: 
J a receiver for receiving said signal; and 

P an algorithm for decoding said signal; said decocW comprising; 

filtering said signal to generate a processed\signal; and 
determining said instruction from said processed signal. 
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AmethodforcommurucatingwithasubsurfaceassemblycomWsing: 

introducingasenes of pressure pulses mto a fluid bein g ymped into a well without 

interrupting the pumping; 

receiving downhole a signal that includes the series; and 
decoding the signal. 
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4~5\ Themethodofclam44 wherein the series of pressure pulses forms an instruction. 

4 ,\me*od of claim44whereinthe series of pressure pulses is mtroduced by bypassing a 
portion of thefluid being pumped into the well. 

47. Themeth\da 1 m44whereineachpulseisoneormoresecondsin d ura.ion. 

4, ^v^^^^^^^^^^ 

closing a flow control deviceX 

fluid to flow through a bypass line. \ 
| so. Themethodofclaim49whereins^ionisad j u S .edbyaflowres tt ictor. 

; L ^ ne - \ 

| 52 . The method of claim 51 wherem a valve Aor prevents the quantity from flowing 
□ through the second bypass line. \ 

53 Thememodofclaim44whereindecoangthesignalco\.prises: 

passingthesignalth ro ughatlea S toneni.er.ocreWprocessedsig,al;and 

25 passing the processed signal through an algorithm. \ 

54 Th eme*odofclaim53whereincreaUn g theprc,essedsignlomprises^ 
signal and cross-correlating the Hltered signal with a template wavefomA 

30 55. TV^ofe^Mwh^c^teffl^^^^^^ 

through a median filter and a band pass filter. \ 
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nois\and the DC component of the signal. 
5 57. \^M»^*^^*' W>K '*~ imm - 

of peaks with an inter\of time provided between each peak. 

» The method of ciatm^tn the inters form an —on coming at least one 
0 con^andrntemUtleastonedam^aandaparityintervai. 

\1 properly received. 

S V thp nmressed signal through an algorithm 

7 62. The method of claim 58 wherein passive processed sign 

Hi comprises: \ 
2 jJ determining each interval in the processe^gnal; 

j calculating a value for each interval; and \ 

P matcMngmevalueforeachintervaltoatableW. 

63 . The m emodofc.a 1 m62furmerincl U din g errorchecking\cal C ulatedvalues. 

64. ThemethodofclaimeawhereindetermirdngeachintervalcoW 
comparingeachsampleintheprocessedsignaltoathreshW, 
deteli each peak m the processed stgna, from theW «- -ed the 



25 



threshold; 

30 determining a time for each peak; and 

calculating the interval between the peak times. 



38 
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A method of achieving s.multaneous, —carion «— 3 

s ^m and a downhole assembly comprising: 
^ transmitting to the downho.e assembly a downht* senes of pulses W1 ,htn 

tVn tl g to the surface system . senes of p~ wimin a second 

frequency band; 

receiving a first signal at the downhole assembly; and 
receiving second signal at the surface system. 
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66 The method of claini&S further including: 

filteringthe uph^series out of the first s lg nal; and 

filtering the downhV series out of the second signal. 

67 . The methodofcl^ 
higher than the first frequency band. 

68 A method for drilling a borehole comprising: 

opt.ona.ly— ing from me ^assembly a series of upU„ k data 
wherem said downlinK instrucuAignals ^ ** ^ " 

transmitted simultaneously. 

for minimum drag and maximum drilling efficiency comprising: 

herein sa,d downhn* instruct signa>s andVavd uplinK data stgnals may be 



transmitted simultaneously. 
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drilling tools, 
adjustable benXmotor. 



72 The method ohlaim 69 further comprising: 

monitoriW borehole conditions during drilling; and 
adjusting th\drilling assembly. 

control a directional (tailing operation at a (tailing 

75 The method of cl,m 74 wherein location remote from the dnlling site is a command 

„• ni, Aitv of directional drilling operations at a plurality of 
center capable of remotely controlling a plurality of direction 

different drilling sites. 

76 A method for — cally drilltng a weLrehoie at a dnlhng * using option. 

77 Th e method of daim 76 wherein a dnlhngWbly and a surface confer are 
IJL - a pruned « for the ^borehole - - - boreHo, ,s 
automatically drilled by the dnlhng assembly. 

assembly on the predetermined trajectory. 
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79 \ A method for sending downlink junction signals without mterrupting drilling to effect an 
opX change to any of a plurality of downhole tools inadownhole assembly. 

Tl^ethod of claim 79 wherein the operating change is turning a tool on or off to reduce 
the total power Assumed by the downhole assembly. 

81. The method of\ 79 wtedn te " * ^ * ^ ^ " ^ 

formation tester. 

82. The method of claim 79 whe\the operating change switches a stabilizer between a free 
rotating and a locked mode. 

83 . Theme*odofc 1 aim79whe re in.heo^ngchangeis«ochangebe.weenpre P rogram m ed 
lookup tables. 

84. The method of claim 79 wherein the ope\ting change is to alter parameters of a 
preprogrammed lookup table. 

85 A method for increasing or decreasing the data rate\downhnk signaling to communicate 
an instruction ,o a downhole assembly utilizing a plurality of programmed lookup tables. 

86. The method of claim 85 wherein increasing or decreaL the data rate of downlink 
signaling comprises switching between preprogrammed lookup tables\ 

87 The method of c.aim 85 wherein mcreasing or decreasing th\ data rate of downlink 
signaling comprises communicating an instiuction to modify parameters^ the preprogrammed 

lookup tables. 



39256.01/1391.22400 



41 



The method of claim 85 further comprising increasing or decreasing the data rate of uplink 
signaling wherein the data rate of downlink signaling can be increased or decreased if the data rate 
of uplinksignaling is increased or decreased. 

5 89. A methW achieving an effective high data rate of downlink signaling to communicate an 
instruction to a downltele assembly utilizing a plurality of preprogrammed lookup tables. 

90. The method of claim 89 therein the effective high data rate of downlink signaling is 
achieved by switching between preprogramed lookup tables. 

10 

91. The method of claim 89 wherein the fetive high data rate of downlink signaling is 
achieved by communicating an instruction to modr^parameters in the preprogrammed lookup 

p tables. 

J 92. A method of achieving high data rate downlink and uplU signaling wherein the data rate of 
S downlink signaling can be increased when the data rate of uplink signaling is increased. 



39256.01/1391.22400 



42 



